Semicircadian rhythm of dopamine release in the mediobasal hypothalamus in awake rats during pseudopregnancy: evidence that a thyrotropin-releasing hormone analogue stimulates dopamine release and thereby inhibits prolactin secretion.
The release of dopamine (DA) from tuberoinfundibular (TIDA) neurons during prolactin (PRL) surge and nonsurge periods and the effects of the thyrotropin-releasing hormone (TRH) analogue CG 3703 on DA and PRL secretion were studied in awake pseudopregnant (PSP) rats by simultaneous measurement of extracellular DA levels in the mediobasal hypothalamus (MBH) by means of microdialysis and of plasma PRL concentrations by radioimmunoassay of PRL in blood sampled from a permanent heart cannula. Since basal DA levels were low, the experiments were performed under local infusion of the reuptake inhibitor nomifensine (5 mumol/l), which increased extracellular DA levels 5-fold around the probe, but did not affect the occurrence of the nocturnal PRL surge on day 7-8 of PSP. Under nomifensine conditions, during the interphase (18.00-1.00 h) plasma PRL levels were low (< 50 ng/ml), while the DA release from TIDA neurons was elevated (approximately 250%) relative to the DA values measured during the phase when the nocturnal PRL surge occurred (100%; 1.00-12.00 h; plasma PRL levels were elevated to approximately 300 ng/ml). Thus, semicircadian rhythms were detected both for DA and PRL, which were broadly reciprocal in timing. The TRH analogue CG 3703 (100 and 500 micrograms/animal i.v.), when administered at 00.00 h, dose-dependently increased extracellular DA levels (to 300 and 500% of pretreatment values, respectively) and postponed the PRL surge in a corresponding manner (for approximately 2 and 3 h, respectively). Thus, in addition to its PRL-releasing effects, TRH can also suppress the PRL secretion by stimulating the release of DA from TIDA neurons, thereby increasing the inhibitor DAergic tone on lactotrophs. During the interphase, when DA levels were relatively elevated, administration of the DA blocking agent HA 966 (100 mg/kg body weight i.p.) at 20.00 h resulted in a short-lasting decrease in extracellular DA levels (to approximately 60% of pretreatment values for 30 min) accompanied by an immediate, short-lasting increase in PRL levels (to 400 ng/ml for approximately 1 h). Administration of CG 3703 (500 micrograms/animal i.v.) in combination with HA 966 (100 mg/kg body weight i.p.) at 20.00 h prevented the decrease in DA levels and the rise in plasma PRL values. Thus, the TRH analogue and HA 966 counteracted each other regarding the DAergic system, which again illustrates the stimulatory effect of the TRH analogue on the release of DA from TIDA neurons. Moreover, our results suggest that the interphase and the phase during which the nocturnal PRL surge occurs under the condition of PSP differ with regard to the DAergic inhibition of the PRL secretion; during the interphase the DAergic inhibitory tone prevents the rise in PRL secretion, while during the nocturnal PRL surge period another factor in addition to a decrease in DA levels appears necessary to increase plasma PRL levels.